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INTRODUCTION

There has been an increase in awareness of fetal alcohol
spectrum disorders in both the lay and academic press of
late. However, evidence from national, regional and local
conferences as well as a pilot survey of awareness
(unpublished data) suggests they remain a set of conditions
that are poorly understood in the UK both by the general
public and health practitioners. This is despite the
conditions being relevant to specialties as diverse as
obstetrics, paediatrics, general practice, neurology, public
health and psychiatry. This article provides an overview to
inform medical practitioners of important aspects related to
their practice.

METHODS

All major electronic journal databases including Medline,
Embase, Psychlit and Journals on Ovid (1966–current day)
were checked using mesh headings: Fetal alcohol syndrome,
Fetal alcohol effects, Fetal alcohol spectrum disorder and
Prenatal alcohol. Databases were combined to give an overall
single category with no exclusions from which further
searches were combined. These included knowledge of fetal
alcohol syndrome, pathology, psychology and management.

The first author also receives electronically established
alerts from journals, from which much of the FSAD
literature is regularly published. Further regular updates
from databases including Science Direct and Proquest, using
the above mesh headings, were received.

References cited in published articles were reviewed to
ensure that further articles relevant to the study were not
being missed from electronic searches.

WHAT ARE FETAL ALCOHOL SPECTRUM
DISORDERS?

Fetal alcohol spectrum disorder is an umbrella term for a
set of disorders caused by the consumption of alcohol by a
mother whilst pregnant. These conditions range in diversity
from the full presentation of fetal alcohol syndrome,
involving a characteristic set of facial features combined
with growth and neurocognitive deficits, to a range of
conditions affecting the neurobehavioural presentations of

the condition without all these features. Box 1 summarizes
the different clinical criteria used, based on the USA
Institute of Medicine diagnoses, as well as the common
diagnostic methods used.1,2 O’Leary3 recently summarized
the epidemiological research in to fetal alcohol spectrum
disorders concluding that the estimated worldwide
prevalence is around 1/100 for fetal alcohol spectrum
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Box 1

1 Fetal alcohol syndrome: confirmed alcohol exposure

a alcohol exposure

b facial pattern of short palpebral fissures 410 percentile,

thin upper lip vermillion, smooth philtrum

c evidence of pre/postnatal growth retardation

d evidence of neurocognitive deficits

2 Fetal alcohol syndrome: no confirmed alcohol exposure

a as above but no alcohol exposure found

3 Partial fetal alcohol syndrome: confirmed alcohol exposure

a not all of the above features are present but

neurocognitive and some facial features needed

4 Alcohol related birth defect

a confirmed maternal alcohol consumption as well as some

but not all of the facial features are present, however, the

behavioural features or structural abnormalities are more

pronounced

5 Alcohol related neurodevelopmental disorder

a confirmed maternal alcohol consumption with the

absence of growth retardation or facial features and with

the neurocognitive features being prominent

Methods of diagnosis of facial abnormalities: note all of these

require careful history taking and evidence of growth

retardation to make the diagnosis (Ref. 1)

1 Gestalt: facial pattern recognition requires experience and

clear history. Issues of accuracy and inconsistency often

found

2 D score method: computational method for facial pattern

based on careful measurements of abnormalities: requires

a high degree of training and skill restricting practice to a

few

3 4-digit scoring method and facial photographic recognition

software: applies areas of history and facial recognition to

four 4-point Likert scales to establish diagnosis. Requires

minimal training and can be used easily by all in clinical

settings



disorders, making it the most common cause of learning
difficulties.

KNOWLEDGE OF FETAL ALCOHOL
SPECTRUM DISORDERS

Knowledge levels of fetal alcohol spectrum disorders by the
general public and health professionals in the UK are not
accurately known. Most relevant studies have taken place in
the USA and Canada where there is greater general
awareness of the disorder. Nanson et al.4 surveyed a group
of paediatricians and general practitioners (GPs). She
showed that whilst most people had heard of fetal alcohol
spectrum disorders, less than 50% knew much about how
to recognize it. Ten per cent of those who did recognize the
condition did nothing about it. Stohler5 studied 40 high risk
pregnancies to see if fetal alcohol syndrome was detected in
the offspring. A specially trained research assistant identified
16 cases resulting from these pregnancies. None had been
identified by routine paediatric screening. Further, 73% of
the case notes made no record of maternal alcohol
consumption despite the mothers being known to be in a
high-risk group.

Kesmodel et al.6 studied a group of pregnant Danish
women. The majority (74%) felt that drinking in pregnancy
was acceptable; 65% reported they had received little or no
information from their midwife about possible dangers.
This is consistent with data collected by the UK government
in their alcohol reduction strategy: it was found that 61%
of women drank during pregnancy to some level.7

MacKinnion8 studied a group of teenagers in America.
Although 97% had heard of alcohol causing problems during

pregnancy, 48% thought that the condition related to the
baby being addicted to alcohol and just over 50% felt the
condition could be cured. Similar information needs to be
collected in the UK urgently in order to inform health
promotion strategies.

PATHOLOGY

Since the naming of fetal alcohol syndrome in 1973 there
has been some controversy as to its actual existence.
Further uncertainty persists regarding the level of maternal
alcohol consumption that can cause damage. Evidence for
pathogenic mechanisms comes from mainly animal studies.
These have been corroborated by some human investiga-
tions. The difficulty with human research lies in the ethics
of the methodology and the subsequent biases inherent in
available approaches. It is the combination of all the
evidence that has given most insight into the condition’s
pathogenesis.

Maier and West9 suggest that it is the rise in alcohol
levels, as well as the subsequent withdrawal, which cause
damage. Both raised acetaldehyde levels as well as
subsequent apoptotic damage from excess glutamate activity
following GABA (gamma amino butyric acid) withdrawal
are implicated. Ikonomidou et al.10 report that exposure of
rat brain to ethanol for a period of hours during a specific
developmental stage induces an apoptotic neurodegenera-
tive reaction that deletes large neurons from several
developing sites. This process is further complicated by
individual genetic differences, diet, and hormonal inter-
actions as some of the multifaceted risk factors. Thus, the
prediction of individual risk is particularly difficult if not
impossible. The UK binge-drinking culture and lack of
awareness of true drink size by the general public are
additional risks.7,11

Reports have shown increasingly that there are
vulnerable periods of neonatal development that can be
affected by teratogenic ingestion. In terms of neural
development, which occurs throughout pregnancy, it is
often the inter-neurone connections that are damaged. This
is especially the case at lower levels of consumption.
Charness et al.12 report that even at low concentrations of
ethanol exposure, cell adhesion molecules are inhibited.
These have subsequent effects on neuronal migration, fetal
alcohol syndromeciculation and synaptogenesis, which are
all vital to the developing brain. These risk factors, as well
as protective factors, need further clarification.

More recently, work by Hepper et al.13 using ultrasound
monitoring of fetal behaviour where mothers consumed
alcohol at levels within current UK government guidance,
showed effects on fetal startle which did not habituate to a
level achieved by those that consumed no alcohol. They
suggest that this is a sign that even at the low levels of 299

J O U R N A L O F T H E R O Y A L S O C I E T Y O F M E D I C I N E V o l u m e 9 9 J u n e 2 0 0 6

Box 2

Core areas of psychological deficits (Ref. 14)

. Hyperactivity

. Attention deficits

. Sustained attention

. Focused attention

. Cognitive flexibility

. Planning difficulties

. Learning/memory problems

. New memories not consolidated

. Lower IQ

. Arithmetic difficulties

. Receptive language difficulties

. Verbal processing problems

. Social understanding difficulties

Common secondary difficulties seen (Ref. 16)

. Psychiatric problem

. Disrupted school experience

. Trouble with the law

. Confinement

. Inappropriate sexual behaviour

. Alcohol/drug problems
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alcohol consumption (an average of 4.3 units/week+1.9)
permanent damage to the developing fetal brains is
occurring.

NEUROCOGNITIVE DEFICITS
AND SECONDARY DISABILITIES

Jacobson14 summarized the cognitive deficits associated
classically with fetal alcohol spectrum disorders. These
deficits tend to be life long, and are evident in the absence
of facial pathology. Box 2 summarizes the core deficits
witnessed. Rasmussen15 recently published a systematic
review of the executive and working memory deficits
associated with fetal alcohol spectrum disorders. Further, it
was reported that the severity of these long-term core
deficits is independent of the presence of facial features,
meaning a diagnosis of alcohol related neurodevelopmental
disorder can be as debilitating as full fetal alcohol syndrome.
In many cases it can be more, because the person may
appear superficially not to have a disability and will be
expected to perform to a level of sophistication and ability
they simply cannot manage. Clinical evidence suggests that
this makes individuals more vulnerable to avoidable serious
secondary disabilities.

Streissguth et al.16 have highlighted ongoing secondary
difficulties. Intellectual tests show that average IQ is 85.9
for fetal alcohol spectrum disorders. This group have an
uneven profile of abilities and disabilities that means their
average level of intellectual functioning is not truly
reflective or predictive of their pattern of cognitive
strengths and needs. They further show this group are
vulnerable to life events. Ninety per cent have some form of
diagnosable mental disorder. These can be as diverse as
ADHD (attention deficit hyperacitivity disorder), social and
communicatory impairments, personality disorder, schizo-
phrenia, addiction and depression. Fifty per cent have some
form of confinement in mental health or criminal justice
situations; 50% some form of sexually inappropriate
behaviour. Much of this can be related to their inability
to control and maintain their behaviour attributable to
damage caused to their executive function abilities
combined with difficulties in receptive language and
inability to consolidate memories because of temporal/
hippocampal damage.

MANAGEMENT

Management of fetal alcohol spectrum disorders classically
is divided into two main areas. First, recognition of the
dangers of alcohol consumption in pregnancy and the
prevention of damage to the fetus. The second area is less
well researched but relates to the management of people
who have the condition. The emphasis on prevention has
been the most highly publicized of the two with numerous

authors stressing the level of risk that is harmful, early
detection of at risk mothers, the need for information
sharing between professionals and public as paramount
priorities.17,18 Emerging methods such as the use of routine
screening tools such as TWEAK, hair sampling, or
meconium testing have been suggested.19,20 However, the
ethical debate around their use is in its infancy thus
clarification is required before they can be recommended
routinely. Research into protective factors during preg-
nancy has been inconclusive and contradictory. The use of
vitamin E as a potential antioxidant has been shown
beneficial in some studies and ineffective in others.21,22

Clearly, much has still to de done before conclusive
information can be given to mothers contemplating
pregnancy. For this reason we continue to emphasize the
general abstinence message.17

With regard to children and adults who have fetal
alcohol spectrum disorders, much work has been under-
taken to categorize difficulties and establish diagnoses. Less
research has been undertaken relating to clinical manage-
ment. This work has mainly involved children in the USA
and Canada. Chudley et al.1 recently reviewed the Canadian
guidance on diagnosing and managing fetal alcohol spectrum
disorders. They emphasize early recognition and psycho-
metric testing combined with multidisciplinary intervention
approaches.

Table 1 shows a possible timeline of groups involved in
the management of fetal alcohol spectrum disorders
throughout the lifespan of sufferers from a preconception
to old age based on our clinical experiences working with
fetal alcohol spectrum disorders in the UK. Much of what
can be implemented depends on local resources and vision.
Preconception prevention aspects involve government and
GPs in terms of health promotion and advice; later GPs,
obstetricians and others are needed during the pregnancy in
addition to routine antenatal care to monitor alcohol use
and to provide health advice. It is here that suspected cases
can be highlighted and information passed to colleagues in
order to maximize early pickup of problems. Simple,
regular recording of information about alcohol consumption
will facilitate this process and inform future diagnoses.
Failure to do so leads to avoidable difficulties and
impairments later.

Further management involves a wide range of health
professionals, many of whom may not be aware of the issues
facing them. Clinical genetics services and access to clinical
psychology and speech and language therapy may in some
areas be limited. The provision of specialist schools, whilst
useful, is not available in the UK specifically for fetal alcohol
spectrum disorders. Those children in the general special
needs school set-up in the UK anecdotally seem to do better
than those who remain in the mainstream. Unfortunately
this remains the minority. 301
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CONCLUSION

There are very few fetal alcohol spectrum disorder experts
in the UK. Thus, obtaining specialist advice is restricted to
the lucky few. As is the case for many, clinical service
funding streams mean that for people with fetal alcohol
spectrum disorders it is not always possible to obtain what
they need. Nonetheless, by recognizing the condition,
obtaining sufficient early evidence and using resources
locally available in collaboration with multi-professional
colleagues can reap important rewards.

The estimated extra cost of fetal alcohol spectrum
disorders in USA in has been estimated at $500 000/
individual over a 20-year period.23 For a condition that can
be prevented increasing awareness, education and UK-based
research will help to allow access to local provisions and
could be expected to reduce the prevalence of the condition
as well as the human cost in the future.

Competing interests None.
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